Recovery of gravitropic response during regeneration of root caps does not require developed columella cells and sedimentation of amyloplasts.
Correlations between regeneration of the root cap and recovery of a gravitropic response were studied using primary roots of Phaseolus vulgaris. After removal of various lengths of the root tip a gravistimulus was continuously given to the root. The statistical analysis of data showed that recovery of the gravitropic response was gradually delayed as the length of the tips removed increased. This suggested that the columella cells of the root cap were involved in gravitropism. When the root cap was completely removed, the roots did not respond to gravistimuli for the first 15 h and began to reorient their growth direction at 20 h. At this time, the columella cells had just begun to regenerate and had immature amyloplasts which did not sufficiently form a sediment. These results suggest that other systems of perception exist in plant cells in addition to the amyloplast-based model of graviperception.